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DESCRIPTION 
FIXING DEVICE 

5 Technical Field 

[0001] The present invention relates to a fixing 
apparatus that heat-fixes an unfixed image onto a 
recording mate rial . 

10 Background Art 

[0002] An image forming apparatus such as an 
electrophotographic copier, printer, or facsimile 
apparatus is equipped with a fixing apparatus that 
heat-fixes an unfixed toner image formed on the surface 

15 of a recording material. There is a fixing apparatus 
wherein a pressure nip is formed between a fixing roller 
and a heating roller pressing against that fixing roller, 
recording material bearing toner is gripped and 
transported to this pressure nip, and an unfixed image 

20 is heated from the fixing roller side and is heat-fixed 
onto the recording material surface. 

[ 0 00 3 ] A variety of methods have been developed as fixing 
roller heating methods. For example, a method is known 
whereby a fixing roller is composed of a film guide 
25 comprising an insulative cylindrical member that does 
not prevent the passage of magnetic flux and 
electromagnetic- induct ion heat -producing film (fixing 
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film) wrapped around the outer periphery of this film 
guide, a magnetic field generated by a field generation 
section comprising an exciting coil and core provided 
outside the pressure nip area is applied and induction 
heating performed, and as the fixing roller rotates, the 
heated area moves to the pressure nip and heat-fixes the 
toner. Alternatively, a method is known whereby a fixing 
belt of electromagnetic-induction heat-producing film 
is suspended between a fixing roller and heating roller, 
the fixing belt is induction-heated by the application 
of a magnetic field to the fixing belt sliding over the 
heating roller by a field generation section provided 
opposite the heating roller, and the heated fixing belt 
moves to the pressure nip and heat-fixes the toner. 
[0004] In both methods, a control circuit 
(microcomputer) generally performs temperature control 
in order to maintain the temperature of the rotating 
heating member (fixing film or fixing belt) at a 
temperature suitable for fixing. The control circuit not 
only controls the rotating heating member at the optimal 
temperature, but can also be given a control function 
of preventing the problem of erroneous heating when 
rotation of the rotating heating member stops. 
Specifically, a rotation detection section (optical 
sensor) is provided that detects rotation of the fixing 
film, and when rotation of the fixing film stops or falls 
to a predetermined speed or below, the control circuit 
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(microcomputer) stops or suppresses the power supply to 
the exciting coil, and suppresses heat output (see Patent 
Document 1, for example) . 

Patent Document 1 : Unexamined Japanese Patent Publication 
5 No . 2001-203072 

Disclosure of Invention 

Problems to be Solved by the Invention 

[0005] However, if the control circuit (microcomputer) 
10 failsor malfunctions , heat output will not be suppressed, 
and therefore if an excessive rise in temperature of the 
rotating heating member is predicted, heat output must 
be suppressed without the intermediation of the control 
circuit . 

15 [0006] Itisanobjectofthepresent invention to provide 
a fixing apparatus that makes it possible to diagnose 
whether or not a mechanism that prevents an excessive 
rise in temperature of the rotating heating member when 
the control circuit is in a normal state operates normally, 

20 and to suppress heat output dependably without the 
intermediation of the control circuit if the control 
circuit fails or malfunctions, thereby producing an 
excellent effect on safety. 

25 Means for Solving the Problems 

[0007] According to a fixing apparatus of the present 
invention, in an entity whereby a processor on the main 
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body side controls heating 
that heat-fixes an unfixed 
a self -diagnosis function 
condition for not heating 
has been met, a directive 
confirmed that the rotating 



of a rotating heating member 
image on a recording medium, 
is provided whereby, when a 
the rotating heating member 
to heat is given, and it is 
heating member is not heated- 



Advantageous Effect of the Invention 

[0008] According to the present invention, a fixing 
apparatus can be provided that makes it possible to 
diagnose whether or not a mechanism that prevents an 
excessive rise in temperature of the rotating heating 
member when the control circuit is in a normal state 
operates normally, and to dependably suppress heat output 
without the intermediation of the control circuit if the 
control circuit fails or malfunctions, thereby producing 
an excellent effect on safety 

Brief Description of Drawings 
[0009] 

FIG. 1 is an overall configuration diagram of an image 
forming apparatus to which Embodiment 1 and Embodiment 
2 of the present invention are applied; 

FIG. 2 is a cr os s - s ect ional side view of a fixing 
apparatus provided in the image forming apparatus shown 
in FIG.l according to Embodiment 1 of the present 
invention ; 
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FIG. 3 is a functional block diagram of a fixing 
apparatus according to Embodiment 1 of the present 
invention; 

FIG. 4 is a circuit configuration diagram of an IH 
5 power supply provided in the fixing apparatus shown in 
FIG. 3 according to Embodiment 1 of the present invention; 

FIG. 5 is a circuit configuration diagram of a 
rotation detection circuit provided in the IH power supply 
shown in FIG. 4 according to Embodiment 1 of the present 
10 invention; 

FIG- 6 is a flowchart for self -diagnosis of a fixing 
apparatus according to Embodiment 1 of the present 
invention ; 

FIG. 7 is a circuit configuration diagram of an IH 
15 power supply in a fixing apparatus according to Embodiment 

2 of the present invention; 

FIG. 8 is a flowchart for sel f -diagnos is of a fixing 
apparatus according to Embodiment 2 of the present 
invention ; 

20 FIG. 9 is a circuit configuration diagram of an IH 

power supply in a fixing apparatus according to Embodiment 

3 of the present invention; and 

FIG. 10 is a flowchart for s e 1 f -di agno s i s of a fixing 
apparatus according to Embodiment 3 of the present 
25 invention . 

Best Mode for Carrying Out the Invention 
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[0010] Embodiments of the present invention will now be 
described in detail with reference to the accompanying 
drawings- In the drawings, configuration elements and 
equivalent parts that have identical configurations or 
5 functions are assigned the same codes, and descriptions 
thereof are not repeated. 
[0011] 

(Embodiment 1) 

FIG.l is schematic cross-sectional diagram showing 

10 the configuration of an image forming apparatus suitable 
for the installation of a fixing apparatus according to 
Embodiment 1 of the present invention . As shown in FIG . 1 , 
this image forming apparatus 100 is a single-path image 
forming apparatus in which toner images of four colors 

15 contributing to coloring of a color image are formed 
separately on four image bearing elements, these toner 
images of four colors are successively superimposed onto 
an intermediate transfer element as a primary transfer 
process, and then blanket transfer (secondary transfer) 

20 of this primary image to the recording medium is performed . 
[0012] A fixing apparatus according to Embodiment 1 is 
not limited solely to the above-described single-path 
type of image forming apparatus, but can be installed 
in any type of image forming apparatus . 

25 [0013] In FIG.l, symbols Y, M, C, and K appended to the 
reference codes assigned to various configuration 
elements of image forming apparatus 100 indicate 
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configuration elements involved in formation of a yellow 
image (Y) , magenta image (M) , cyan image (C) , and black 
image (K) , respectively, with configuration elements 
assigned the same reference code having a common 
5 configuration. 

[0014] Image forming apparatus 100 has photosensitive 
drums llOY, llOM, HOC, and llOK as the above-described 
four image bearing elements, and an intermediate transfer 
belt (intermediate transfer element) 170, Around 

10 photosensitive drums HOY, llOM, HOC, and llOK are 
located image forming stations SY, SM, SC, and SK. Image 
forming stations SY, SM, SC, and SK comprise electrif iers 
120Y, 120M, 120C, and 120K, an aligner (exposure 
apparatus) 130, developing units 140Y, 140M, 140C, and 

15 140K, transfer units 150Y, 150M, 150C, and 150K, and 
cleaning apparatuses 160Y, 160M, 160C, and 160K. 
[0015] In FIG.l, photosensitive drums HOY, llOM, HOC, 
and llOK are rotated in the direction indicated by arrows 
C. The surf aces of photosensitive drums 11 OY, llOM, HOC, 

20 and llOK are uniformly charged to a predetermined 
potential by electrifiers 120Y, 120M, 120C, and 120K 
respectively , 

[0016] The surfaces of charged photosensitive drums HOY, 
llOM, HOC, and llOK are irradiated with laser beam 
25 scanning lines 130Y, 130M, 130C, and 130K corresponding 
to image data of specific colors by means of aligner 130. 
By this means, electrostatic latent images of the 
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aforementioned specific colors are formed on the surfaces 
of photosensitive drums llOY, llOM, HOC, and llOK. 
[0017] The electrostatic latent images of each of the 
specific colors formed on photosensitive drums HOY, llOM, 
5 HOC, and llOK are developed by developing units 140Y, 
140M, 140C, and 140K. By this means, unfixed images of 
the four colors contributing to the coloring of the color 
image are formed on photosensitive drums 1 1 OY , llOM, HOC, 
and llOK. 

10 [0018] The developed toner images of four colors on 
photosensitive drums HOY, llOM, HOC, and llOK undergo 
primary transfer to above-described endless intermediate 
transfer belt 170 functioning as an intermediate transfer 
element by means of transfer units 150Y, 150M, 150C, and 

15 150K. By this means, the toner images of four colors 
formed on photosensitive drums HOY, llOM, HOC, and llOK 
are successively superimposed, and a full-color image 
is formed on intermediate transfer belt 170. 
[0019] After the toner images have been transferred to 

20 intermediate transfer belt 170, photosensitive drums HOY, 
llOM, HOC, and llOK have residual toner remaining on 
their surfaces removed by cleaning apparatuses 160Y, 160M, 
160C, and 160K, respectively. 

[0020] Here, aligner 130 is installed at a predetermined 
25 angle with respect to photosensitive drums HOY, llOM, 
HOC, and llOK. Also, intermediate transfer belt 170 is 
suspended between a drive roller 171 and driven roller 
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112 f and is circulated in the direction indicated by arrow 
A in FIG-1 by rotation of drive roller 171. 
[0021] Meanwhile, at the bottom of image forming 
apparatus 100, a paper feed cassette 180 is provided in 
5 which recording paper P such as printing paper functioning 
as a recording medium is held. Recording paper P is fed 
out from paper feed cassette 180 by a paper feed roller 
181 one sheet at a time into a predetermined sheet path. 
[0022 ] When recording paper P fed into this sheet path 

10 passes through a transfer nip formed between the outer 
surface of intermediate transfer belt 170 suspended on 
driven roller 172 and a secondary transfer roller 190 
in contact with the outer surface of intermediate transfer 
belt 170, the full-color image (unfixed image) formed 

15 on intermediate transfer belt 170 is blanket- trans f erred 
by secondary transfer roller 190. 

[0023] Recording paper P passes through a fixing nip N 
formed between the outer surface of a fixing belt 230 
suspended between a fixing roller 210 and heating roller 

20 220, and a pressure roller 240 in contact with the outer 
surface of fixing belt 230, in a fixing apparatus 200 
shown in detail in FIG. 2. By this means, the unfixed 
full-color image blanket-transferred to recording paper 
P is heat-fixed onto recording paper P. 

25 [0024] Image forming apparatus 100 is equipped with a 
freely opening and closing door 101 forming part of the 
housing of image forming apparatus 100, and replacement 
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or maintenance of fixing apparatus 200, handling of 
recording paper P jammed in the above-described paper 
transportation path, and so forth, can be carried out 
by opening and closing this door 101- 
5 [0025] Next, fixing apparatus 200 according to 
Embodiment 1 installed in image forming apparatus 100 
will be described with reference to FIG. 2. 
[0026] Fixing apparatus 200 according to Embodiment 1 
is an induction heating (IH) type of fixing apparatus, 

10 and, as shown in FIG. 2, is equipped with fixing roller 
210, heating roller 220 as a heat-producing element, 
fixing belt 230 as an image heating element, pressure 
roller 240, an induction heating apparatus 250 as a heating 
section, a separator 2 60 as a sheet separation guide plate, 

15 sheet guide plates 281, 282, 283, and 284 as sheet 
transportation path forming members, and so forth. 
[0027] In this fixing apparatus 200, heating roller 220 
and fixing belt 230 are heated through the agency of a 
magnetic field generated by induction heating apparatus 

20 250, and an unfixed image on recording paper P transported 
along sheet guide plates 281, 282, 283, and 28 4 is 
heat-fixed by fixing nip N between heated fixing belt 
230 and pressure roller 240. 

[0028] A fixing apparatus according to this embodiment 
25 may also be configured so that fixing belt 230 is not 
used, fixing roller 210 also serves as heating roller 
220, and an unfixed image on recording paper P is heat-fixed 
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directly by this fixing roller 210, It also goes without 
saying that a heat source such as a halogen lamp may be 
used as the heating section. 

[0029] In FIG. 2, heating roller 220 functioning as a 
5 heat-producing element is configured as a rotating 
element comprising a hollow cylindrical magnetic metallic 
member of iron, cobalt, nickel, or an alloy of these metals , 
for example, with both ends supported in rotatable fashion 
by bearings fixed to supporting side plates (not shown) , 

10 and rotated by a drive section (not shown) . Heating 
roller 220 has a configuration enabling a rapid rise in 
temperature with low thermal capacity, with an external 
diameter of 2 0 mm and thickness of 0.3 mm, and is regulated 
so that its Curie point is 300°C or above. 

15 [0030] Fixing roller 210 is configured with, forexample, 
a core of stainless steel or another metal covered by 
a heat-resistant elastic member of solid or foam silicone 
rubber, and has an outer diameter of about 30 mm, larger 
than the outer diameter of heating roller 220. The 

20 elastic member has a thickness of about 3 to 8 mm and 
hardness of about 15 to 50*" (Asker hardness: 6 to 25^ 
JIS A hardness) . 

[0031] Pressure roller 240 presses against fixing roller 
210. Due to the pressure between fixing roller 210 and 
25 pressure roller 240, a fixing nip N of predetermined width 
is formed at the pressure location. 

[0032] Fixing belt 230 is configured as a heat-resistant 
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belt suspended between heating roller 220 and fixing 
roller 210. Due to induction heating of heating roller 
220 by induction heating apparatus 250 described later 
herein, the heat of heating roller 220 is transferred 
5 at the area of contact between fixing belt 230 and heating 
roller 220, and fixing belt 230 is heated all around due 
to its circulation. 

[0033] In fixing apparatus 200 configured in this way, 
the thermal capacity of heating roller 220 is smaller 

10 than the thermal capacity of fixing roller 210, and 
therefore heating roller 220 is heated rapidly, and the 
warm-up time at the start of heat-fixing is shortened. 
[0034] Fixing belt 230 is configured, for example, as 
a heat-resistant belt of multilayered construction, 

15 comprising a heat-producing layer, an elastic layer, and 
a release layer. The heat-producing layer has a magnetic 
metal such as iron, cobalt, nickel, or the like, or an 
alloy of these metals, as the base material. The elastic 
layer is of silicone rubber, f luororubber , or the like, 

20 fitted around the surface of the heat-producing layer. 
The release layer is formed of resin or rubber with good 
release characteristics , suchasPTFE, PFY, FEP, silicone 
rubber, f luororubber , or the like, alone or mixed. 
[0035] Even if foreign matter should be introduced 

25 between this fixing belt 230 and heating roller 220 for 
some reason, creating a gap, the fixing belt itself can 
still be heated by induction heating of its heat-producing 
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layer by induction heating apparatus 250. Thus, this 
fixing belt 230 can itself be heated directly by induction 
heating apparatus 250, heating efficiency is good, and 
response is rapid, so that there is little unevenness 
5 of temperature, and reliability as a heat-fixing section 
is high . 

[0036] Pressure roller 240 is configured with an elastic 
member of high heat resistance and high toner 
releasability fitted to the surface of a core comprising 

10 a cylindrical member of a highly heat conductive metal 
such as copper or aluminum, for example. Apart from the 
above-mentioned metals, SUS may also be used for the core. 
[0037] This pressure roller 240 forms fixing nip N that 
grips and transports recording paper P by exerting 

15 pressure on fixing roller 210 via fixing belt 230. In 
this fixing apparatus 200 according to Embodiment 1, the 
hardness of pressure roller 240 is greater than the 
hardness of fixing roller 210, and fixing nip N is formed 
by the peripheral surface of pressure roller 240 biting 

20 intothe peripheral surface of fixing roller 210 via fixing 
belt 230. 

[0038] For this reason, pressure roller 240 has an 
external diameter of about 30 mm, the same as fixing roller 
210, a thickness of about 2 to 5 mm, thinner than fixing 
25 roller210, and hardness of about 2 0 to 60 ° (Asker hardness : 
6 to 25° JIS A hardness) , harder than fixing roller 210. 
[0039] In fixing apparatus 200 with this kind of 
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configuration, recording paper P is gripped and 
transported by fixing nip N so as to follow the surface 
shape of the peripheral surface of pressure roller 240, 
with the resultant effect that the heat-fixing surface 
5 of recording paper P separates easily from the surface 
of fixing belt 230. 

[0040] A temperature detector 270 comprising a 
thermistor or similar heat- sens it ive element with high 
thermal responsiveness is located in direct contact with 

10 the inner peripheral surface of fixing belt 230 in the 
vicinity of the entry side of fixing nip N. In this fixing 
apparatus 200, the heating temperature of heating roller 
220 and fixing belt 230 due to induction heating apparatus 
250 is controlledsothatthesurface temperature of fixing 

15 belt 230 — that is, the unfixed image heat-fixing 
temperature — is maintained at a predetermined 
temperature based on the temperature of the inner 
peripheral surface of fixing belt 230 detected by 
temperature detector 270. 

20 [0041] Next, the configuration of induction heating 
apparatus 250 will be described. As shown in FIG. 2, 
induction heating apparatus 250 is located so as to face 
the outer peripheral surface of heating roller 220 via 
fixing belt 230. Induction heating apparatus 250 is 

25 provided with a supporting frame 251 as a coil guide member 
of f ire-retardant resin, curved so as to cover heating 
roller 220. 
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[0042] In the center part of supporting frame 251, a 
thermostat 252 is installed so that its temperature 
detecting part is partially expressed from supporting 
frame 251 toward heating roller 220 and fixing belt 230. 
5 Thermostat 252 detects the temperature of heating roller 
220 and fixing belt 230, and if thermostat 252 detects 
that the temperature of heating roller 220 and fixing 
belt 230 is abnormally high, it forcibly breaks the 
connection between an exciting coil 253 functioning as 
10 a magnetic field generation section wound around the outer 
peripheral surface of supporting frame 251 and an inverter 
circuit (not shown) . 

[0043] Exciting coil 253 is configured with a long single 
exciting coil wire with an insulated surface wound 

15 alternately in the axial direction of heating roller 220 
along supporting frame 251. The length of the wound part 
of this exciting coil 253 is set so as to be approximately 
the same as the length of the area of contact between 
fixing belt 230 and heating roller 220. 

20 [0044] Exciting coil 253 is connected to an inverter 
circuit (not shown) , and generates an alternating field 
by being supplied with a high-frequency alternating 
current of 10 kHz to 1 MHz (preferably, 20 kHz to 800 
kHz) . This alternating field acts upon the 

25 heat-producing layers of heating roller 220 and fixing 
belt 230 in the area of contact between heating roller 
220 and fixing belt 230 and its vicinity. Through the 
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agency of this alternating field, an eddy current with 
a direction preventing variation of the alternating field 
flows within these heat-producing layers. 
[0045] This eddy current generates Joule heat 

5 corresponding to the resistance of the heating roller 
220 and fixing belt 230 heat-producing layers, and causes 
induction heating of heating roller 220 and fixing belt 
230 mainly in the area of contact between heating roller 
220 and fixing belt 230 and its vicinity. 

10 [0046] On the other hand, an arch core 254 and side core 
255 are fitted on supporting frame 251 so as to surround 
exciting coil 253. Arch core 254 and side core 255 
increase the inductance of exciting coil 253 and provide 
good electromagnetic coupling of exciting coil 253 and 

15 heating roller 220. Therefore, in this fixing apparatus 
200, it is possible to apply a larger amount of power 
to heating roller 220 with the same coil current through 
the agency of arch core 254 and side core 255, enabling 
the warm-up time to be shortened. 

20 [0047] Supporting frame 251 is also provided with a resin 
housing 256 formed in the shape of a roof so as to cover 
arch core 254 and thermostat 252 inside induction heating 
apparatus 250. A plurality of heat release vents are 
formed in this housing 256, allowing heat generated by 

25 supporting frame 251, exciting coil 253, arch core 254, 
and so forth, to be released externally. Housing 256 may 
be formed of a material other than resin, such as aluminum, 
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for example . 

[ 0048 ] Supporting frame 251 is also fitted with a short 
ring 257 that covers the outer surface of housing 256 
to prevent blockage of the heat release vents formed in 
5 housing 256 . Short ring 257 is located on the rear of 
arch core 254 . Through the generation of an eddy current 
in the direction in which slight leakage flux leaked 
externally from the rear of arch core 254 is canceled 
out, short ring 257 has the effect of generating a magnetic 
10 field that cancels out the magnetic field of that leakage 
flux, and preventing unwanted emission due to that leakage 
flux - 

[0049] A rotary encoder 290 is installed coaxially with 
respect to the rotation axis of fixing roller 210. A 

15 photointerrupter 291 is installed with its light-emitting 
section and light-receiving section positioned on 
opposite sides of the rotating blades of rotary encoder 
290. As rotary encoder 290 is installed coaxially with 
respect to the rotation axis of fixing roller 210, it 

20 rotates integrally with fixing roller 210. During 
rotation of rotary encoder 290, the output signal of 
photointerrupter 291 is a square-wave phase signal in 
which the signal level rises each time a rotating blade 
of rotary encoder 2 90 cuts off a light beam that is emitted 

25 from the light-emitting section and strikes the 
light-receiving section. That is to say, 

photointerrupter 291 outputs a phase signal that has a 
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period corresponding to the rotation speed of rotary 
encoder 290, and takes on a flat signal waveform when 
rotation of rotary encoder 290 stops. 

[0050] Next, the electrical configuration and function 
5 of parts that control the operation of induction heating 
apparatus 250 will be described. FIG-3 is a functional 
block diagram showing parts related to fixing apparatus 
200 , comprising an IH power supply 300 that controls the 
operation of induction heating apparatus 250 and a main 

10 apparatus 400 of an image forming apparatus. 

[0051] In IH power supply 300, a commercial AC power 
supply 302 is connected to a rectifier circuit 304 via 
a filter 303, and alternating current (AC) is converted 
to direct current (DC) . The DC side of rectifier circuit 

15 304 is connected to an inverter circuit 305, and a 
high-frequency alternating current is supplied to 
induction heating apparatus 250 from inverter circuit 
305 . 

[0052] Meanwhile, a phase signal output from a rotation 
20 signal generation section 301 comprising rotary encoder 
290 and photoin t er rupter 291 is captured by a rotation 
detection circuit 306. A rotation detection signal 
output by rotation detection circuit 306 is input to an 
oscillation stop circuit 307, and when rotation of fixing 
25 roller 210 (fixing belt 230) is detected to have stopped 
or to have fallen to a predetermined rotation speed or 
below, oscillation of inverter circuit 305 is forcibly 
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stopped. The rotation detection signal output by 
rotation detection circuit 306 is also input to a CPU 
401 of main apparatus 400. 

[0053] For purposes of self -diagnosis described later 
5 herein, a detection section 308 is also provided that 
detects the voltage value and current value supplied to 
rectifier circuit 304 from commercial AC power supply 
302. A detection signal output by detection section 308 
is converted to a digital signal by an A/D converter 309, 

10 and is then input to CPU 401 of main apparatus 400. 

[0054] When power is turned on, and at regular intervals 
during standby, CPU 401 of main apparatus 400 performs 
sel f -diagnosis to confirm that fixing roller 210 is not 
heated when stopped or when rotating at a predetermined 

15 rotation speed or below. A drive section 402 of main 
apparatus 400 has the function of rotating pressure roller 
240 on receiving a drive request from CPU 401. 
[0055] FIG. 4 is a drawing showing the circuit 

configuration of IH power supply 300. 

20 [0056] A power supply switch 326 is provided between an 
inlet 325 that is physically connected to commercial AC 
power supply 302, and filter 303. When power supply 
switch 326 is turned on, alternating current flows from 
commercial AC power supply 302 to rectifier circuit 304. 

25 In inverter circuit 305, a capacitor 327 is connected 
in parallel to exciting coil 253, one electrode of 
capacitor 327 is grounded via another capacitor 328, and 
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the other electrode of capacitor 327 is grounded via a 
switching element 329 comprising an IGBT in the forward 
direction. DC-side terminals of rectifier circuit 304 
are connected to both ends of exciting coil 253, and a 
5 high-frequency alternating current can be supplied to 
exciting coil 253 by switching switching element 329 on 
and off. Also, a thermostat 330 is inserted in series 
between a posit ive-elect rode- side terminal of rectifier 
circuit 304 and exciting coil 253. 

10 [0057 ] Switching element 329 has its gate electrode 
driven on and off by an IGBT drive circuit 331 . IGBT drive 
circuit 331 controls the on/off drive period (the width 
of the on period and the width of the off period) by sending 
switching element 329 a square-wave PWM signal supplied 

15 from a PWM circuit 332. In a high-level period of IGBT 
drive circuit 331 output, switching element 329 is turned 
on and alternating current flows in exciting coil 253. 
In a low-level period, switching element 329 is turned 
off and the coil current flowing in exciting coil 253 

20 falls abruptly. PWM circuit 332 outputs a PWM signal 
composed of pulses when an ON/OFF signal supplied from 
CPU 401 is ON, and stops pulse output when the ON/OFF 
signal is OFF. When the level of a power signal supplied 
from CPU 401 is high, the high-level period of the PWM 

25 signal is lengthened, and conversely, when the level of 
a power signal is low, the high-level period of the PWM 
signal is shortened. Varying the length of the high-level 
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period of the PWM signal enables the size of the coil 
current flowing in exciting coil 253 to be varied, and 
the strength of the generated field to be varied, making 
it possible to vary the calorific value of heating roller 
5 220 and fixing belt 230. 

[0058] Oscillation stop circuit 307 is composed of a 
first transistor 334 and a second transistor 335. First 
transistor 334, IGBT drive circuit 331 and second 
transistor 335 are connected in series between +Vcc and 

10 ground, the collector side of first transistor 334 is 
maintained at +Vcc potential, and the emitter side of 
second transistor 335 is connected to ground potential. 
IGBT drive circuit 331 is configured so as to generate 
switching element 329 drive pulses using voltage Vcc 

15 applied via first transistor 334. Meanwhile, the output 
signal from rotation detection circuit 306 is applied 
to the base of first transistor 334, and the output signal 
from rotation detection circuit 306 is inverted by an 
inverter circuit 336 and then applied to the base of second 

20 transistor 335. Thus, while the output signal from 
rotation detection circuit 306 is active (while fixing 
roller 210 is rotating steadily) , the base of first 
transistor 334 is in a conducting state, and the base 
of second transistor 335 is in a non-conducting state, 

25 and therefore operating voltage Vcc is applied to IGBT 
drive circuit 331. Conversely, while the output signal 
from rotation detection circuit 306 is non-active (while 
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fixing roller 210 is stopped or is at a predetermined 
speed or below) , the base of first transistor 334 is in 
a non-conducting state, and the base of second transistor 
335 is in a conducting state, and therefore operating 
5 voltage Vcc ceases to be applied to IGBT drive circuit 
331, and the PWM signal output from PWM circuit 332 ceases 
to be input . 

[0059] FIG. 5 is a drawing showing the actual 

configuration of rotation detection circuit 306. For the 

10 sake of explanation, the configuration of the parts 
connected before and after rotation detection circuit 
306 is also shown in the drawing. In rotation detection 
circuit 306, a phase signal from photointerrupter 291 
is input to an edge extraction circuit 340. The phase 

15 signal from photointerrupter 291 has a square-wave signal 
waveform while rotary encoder 290 is rotating, and has 
a flat signal waveform maintained at a low level or high 
level when rotation of rotary encoder 2 90 is stopped as 
described above. The period of the phase signal has a 

20 larger value as the rotation speed of rotary encoder 290 
falls. Edge extraction circuit 340 extracts (rising or 
falling) edges of a phase signal output from 
photointerrupter 291, and an edge interval measuring 
circuit 341 measures the edge interval detected by edge 

25 extraction circuit 340 — that is, the period of the phase 
signal. To be specific, edge interval measuring circuit 
341 counts the number of clocks from detection of one 
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edge until detection of the next edge, and inputs a count 
value indicating the edge interval (period) to a 
comparator 342. Meanwhile, a numeric value 

corresponding to an arbitrary rotation speed of fixing 
5 roller 210 is stored in a stipulated time data storage 
section 343. In this example, a numeric value is stored 
that corresponds to the period of a phase signal output 
from photointer rupter 291 when the rotation speed of 
fixing roller 210 is a value at which heating should be 

10 suppressed- Comparator 342 compares the count value 
output by edge interval measuring circuit 341 with the 
numeric value stored in stipulated time data storage 
section 343, and outputs a non-active drive signal while 
the count value exceeds the stored value, and an active 

15 drive signal while the count value is less than the stored 
value. The drive signal is applied to the base of a driver 
344 comprising a transistor. Driver 344 generates a 
rotation detection signal that is low-level while the 
drive signal is non-active (while the count value exceeds 

20 the stored value) , and high-level while the drive signal 
is active (while the count value is less than the stored 
value). Rotation detection circuit 306 shown here is 
configured as a digital circuit, but the same kind of 
function may also be implemented using an analog circuit. 

25 [0060] Next, the operation of fixing apparatus 200 
configured as described above will be described, 
[0061] A fixing roller 210 rotation directive is issued 
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from CPU 401 of main apparatus 400 to drive section 402. 
Drive section 40.2 performs normal rotation of pressure 
roller 240 by controlling a drive system (not shown). 
Fixing roller 210 pressed against pressure roller 240 
5 isrotatedtogether. Fixingroller210and heating roller 
220 rotate in synchronization via fixing belt 230, 
[0062] At this time, rotary encoder 290 installed 
coaxially with respect to the rotation axis of fixing 
roller 210 also rotates in synchronization- Through the 

10 rotation of rotary encoder 290, a phase signal with a 
period corresponding to the rotation speed of fixing 
roller 210 is output fromphotointerrupter 2 91. Rotation 
detection circuit 306 outputs a low-level signal until 
the rotation speed of fixing roller 210 reaches a 

15 predetermined value, and changes the signal to a 
high-level signal when the rotation speed exceeds the 
predetermined value. When the rotation detection signal 
from rotation detection circuit 306 becomes high-level, 
first and second transistors 334 and 335 of oscillation 

20 stop circuit 307 go to the on state. As a result, inverter 
circuit 305 goes to a state in which oscillation is possible 
in accordance with the output signal from PWM circuit 
332 . 

[0063] When the need for heating by induction heating 
25 apparatus 250 arises, CPU 401 starts supplying an ON/OFF 
signal and power signal to inverter circuit 305 of IH 
power supply 300. PWM circuit 332 generates a pulsed PWM 
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signal based on the ON/OFF signal and power signal, and 
supplies this PWM signal to IGBT drive circuit 331. IGBT 
drive circuit 331 sends the PWM signal to switching element 
329 and performs on/off control. As a result, a 
5 high-frequency alternating current is supplied to 
exciting coil 253 of induction heating apparatus 250. 
[0064] In induction heating apparatus 250, an 

alternating field generated by exciting coil 253 causes 
an eddy current to flow in the heat-producing layers of 

10 heating roller 220 and fixing belt 230, and induction 
heating of heating roller 220 and fixing belt 230 is 
performed mainly in the area of contact between heating 
roller 220 and fixing belt 230 and its vicinity. 
[0065] Control during a rise in temperature of fixing 

15 belt 230 (in the period from the start of heating until 
the target temperature is reached) will now be described. 
When fixing belt 230 rises in temperature, in order to 
shorten the time taken to reach the target temperature 
as much as possible, CPU 401 controls the level of the 

20 ON/OFF signal and power signal so that the power supplied 
to IH power supply 300 is maintained at the highest level 
that can be supplied. That is to say, the current value 
and voltage value supplied to IH power supply 300 are 
detected by detection section 308, and a detection signal 

25 isinputtoCPU401byA/D converter 309. CPU 401 controls 
the level of the power signal based on the detected current 
value and voltage value so that the supply of predetermined 
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power to IH power supply 300 is maintained. Power is 
controlled by means of this kind of feedback control. 
[ 00 66] Next, control during fixing belt 230 temperature 
regulation (in the period in which the target temperature 
5 is maintained) will be described. 

[0067] The temperature of fixing belt 230 is detected 
by temperature detector 270. A temperature detection 
signal output by temperature detector 270 is input to 
CPU 401. CPU 401 determines the ON/OFF signal and power 

10 signal that should be output to PWM circuit 332 based 
on the relevant temperature detection signal. That is 
to say, the ON period and OFF period of the ON/OFF signal 
and the level of the power signal are controlled so that 
the target temperature is achieved. Basically, the 

15 fixing temperature is controlled by means of this kind 
of feedback control. 

[0068] However, there is a possibility of the 

above-described feedback control not working if CPU 401 
fails or malfunctions. If control becomes impossible 

20 after CPU 401 has issued a heating oriented directive 
to PWM circuit 332, induction heating apparatus 250 will 
continue heating. In particular, if the drive system of 
pressure roller 240 , f ix ing r ol 1 e r 2 1 0 , and heat ing roller 
220 stops when induction heating apparatus 250 is 

25 performing heating, an area that continues to be heated 
directly by induction heating apparatus 250 will be 
damaged due to overheating, and it is therefore necessary 

(P30600 0005n41.DOC} 



1. 



27 

to perform emergency stopping of heating by induction 
heating apparatus 250. 

[ 0069] In a case such as this, in this embodiment, 
oscillation of inverter circuit 305 is halted and 
5 emergency stopping of heating by induction heating 
apparatus 250 is performed forcibly, without the 
intermediation of CPU 401, through the operation of 
oscillation stop circuit 307. That is to say, stopping 
of rotation of fixing roller 210 is detected directly 

10 by rotation signal generation section 301. At the point 
at which the rotation speed detected by rotation signal 
generation section 301 falls to a predetermined value, 
rotation detection circuit 306 changes the signal level 
of the rotation detection signal to the low level. As 

15 a result, first and second transistors 334 and 335 of 
oscillation stop circuit 307 go to the off state, and 
the supply of operating voltage Vcc and the PWM signal 
to IGBT drive circuit 331 is stopped. As a result, 
switching operations by switching element 329 stop, and 

20 therefore oscillation of inverter circuit 305 stops, and 
a high-frequency alternating current ceases to be 
supplied to exciting coil 253. Exciting coil 253 ceases 
to generate an alternating field, and therefore induction 
heating also stops . 

25 [0070] As inverter circuit 305 oscillation is forcibly 
stopped without the intermediation of CPU 401 in this 
way when the rotation speed detected by rotation signal 
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generation section 301 is at or below a predetermined 
value, even if CPU 401 fails or malfunctions , heat output 
can be dependably suppressed without the intermediation 
of CPU 401 if an excessive rise in temperature of the 
5 fixing belt is predicted. 

[0071] The kind of function described above is only 
effectuated when the detection system that detects the 
rotation speed (rotation detection circuit 306 and so 
forth) and oscillation stop circuit 307 are operating 

10 normally. It is therefore desirable for self -diagnosis 
of these functions to be carried out before operation 
of induction heating apparatus 250 and so forth is 
performed- In Embodiment 1, the configuration provides 
for CPU 401 to perform s e 1 f -diagnos i s each time power 

15 is turned on and/or the system is restored from the sleep 
state, and/or at regular intervals during standby. 
[0072] FIG. 6 is a flowchart for self -diagnosis performed 
by CPU 401. This s e 1 f -di agno s i s is performed when power 
is turned on and/or at regular intervals during standby. 

20 When self -diagnosis is started, CPU 401 issues a stop 
command todrive section 402, and stops driving of pressure 
roller 240 (SlOO) . After driving of pressure roller 240 
is stopped and rotation of fixing roller 210 is stopped, 
a rotation detection signal output by rotation detection 

25 circuit 306 is captured, and it is determined whether 
or not fixing belt 230 (fixing roller 210) has stopped 
(SlOl) . If the rotation detection signal is low-level, 
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this indicates that the rotation speed of fixing roller 
210 is at or below a predetermined value, but is here 
treated as indicating that rotation of fixing belt 230 
has stopped- If rotation of fixing belt 230 is determined 
5 to have stopped (SlOl: YES), CPU 401 gives a directive 
for heat output to inverter circuit 305 by sending an 
ON/OFF signal and power signal to PWM circuit 332 (S102) . 
That is to say, a heating directive is given when a 
condition for not heating fixing belt 230 has been met. 

10 [0073] Here, if rotation detection circuit 306 and 
oscillation stop circuit 307 are operating normally, a 
state should be in effect in which operating voltage Vcc 
and a PWM signal are not input to IGBT drive circuit 331. 
Therefore, since oscillation of inverter circuit 305 has 

15 stopped, the current flowing from rectifier circuit 304 
to inverter circuit 305 becomes a stipulated value or 
less. 

[0074] CPU 401 captures adetection signal from detection 
section 308 (3103), and determines whether or not the 

20 current value indicated by the detection signal is less 
than or equal to the stipulated value (S104). If the 
current value is less than or equal to the stipulated 
value {S104: YES), this means that rotation detection 
circuit 306 and oscillation stop circuit 307 are operating 

25 normally. Therefore, in this case, CPU 401 determines 
that the results of the s e 1 f -diagnos i s are normal, and 
stops transmission of the ON/OFF signal and power signal 
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being output to PWM circuit 332 (S105)- 

[0075] On the other hand^ if the current value is greater 
than the stipulated value (S104: NO), this means that 
oscillation stop circuit 307 is not operating normally 
5 and oscillation of inverter circuit 305 has not stopped. 
In this case, CPU 401 immediately stops heating by stopping 
transmission of the ON/OFF signal and power signal being 
output to PWM circuit 332 (3106), and executes error 
notification processing (S107) . For example, a message 

10 indicating that a failure has occurred may be displayed 
on an operation panel (not shown) . Then CPU 401 performs 
control so that no subsequent printing (heating) is 
performed (S108) . Alternatively, a warning voice 
message may be issued. 

15 [0076] If CPU 401 determines in the processing in step 
SlOl that the rotation detection signal does not indicate 
that fixing belt 230 has stopped (SlOl: NO), this means 
that rotation detection circuit 306 has detected rotation 
even though rotation of pressure roller 240 and so forth 

20 has stopped, indicating that a failure has occurred in 
rotation detection circuit 306 or rotation signal 
generation section 301. In this case, also, CPU 401 gives 
an error notification (S107) and performs control so that 
no subsequent printing (heating) is performed (3108). 

25 [0077] By thus performing diagnosis of oscillation stop 
circuit 307 and rotation detection circuit 306 that stop 
oscillation of inverter circuit 305 dependably even if 
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CPU 401 fails, the reliability of fixing apparatus 200 

can be further increased. 

[0078] 

(Embodiment 2) 

5 Next, a fixing apparatus according to Embodiment 

2 willbe described. In Embodiment 2 , a power- supply- side 
CPU is incorporated in the IH power supply, and rotation 
detection circuit and oscillation stop circuit functions 
are implemented by the power-supply-side CPU. An image 

10 forming apparatus to which this fixing apparatus is 
applied may be the above-described apparatus shown in 
FIG.l and FIG. 2, or may be of another type. 
[ 007 9] FIG. 7 is a functional block diagram showing parts 
related to fixing apparatus 200, comprising an IH power 

15 supply 500 that controls the operation of induction 
heating apparatus 250 and a main apparatus 400 of an image 
forming apparatus. Parts having the same function as 
parts in above-described Embodiment 1 are assigned the 
same codes as in Embodiment 1. 

20 [ 0080 ] IH power supply 500 basically has the same 
configuration as above-described IH power supply 300, 
except that rotation detection circuit 306 and 
oscillation stop circuit 307 are replaced by a 
power-supply-side CPU 501, but the control method is 

25 somewhat different, with CPU 401 on the main apparatus 
side indicating the desired power during a rise in 
temperature and during temperature regulation to 
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power-supply-side CPU 501 by means of a power signal 1, 
and power-supply-side CPU 501 sending a power signal 2 
to inverter circuit 305 so that the power indicated by 
CPU 401 is effected. That is to say, power-supply-side 
5 CPU 501 inputs an ON/OFF signal 2 and power signal 2 to 
inverter circuit 305 based on an ON/OFF signal 1 and power 
signal 1 sent from CPU 401 of main apparatus 4 0 0 . Also, 
power-supply-side CPU 501 is configured so as to enable 
data exchange by serial communication with CPU 401 of 

10 main apparatus 400, and a detection signal output by 
detection section 308 is converted to a digital signal 
by an A/D converter 502 and sent to CPU 401 by serial 
communication. Furthermore, powe r- s uppl y- s ide CPU 501 
captures an output signal from rotation signal generation 

15 section 301 and performs determination of the rotation 
speed of fixing roller 210 (fixing belt 230) , and in the 
case of a value at which oscillation of inverter circuit 
305 should be stopped (a value less than or equal to a 
predetermined value), stops output of ON/OFF signal 2 

20 and power signal 2 without regard to ON/OFF signal 1 and 
power signal 1 from CPU401. Thus, when the rotation speed 
of fixing roller 210 (fixing belt 230) is at or below 
a predetermined value, power-supply-side CPU 501 acts 
to stop oscillation of inverter circuit 305 independently 

25 of a directive from CPU 401. 

[0081] Since oscillation is controlled by having ON/OFF 
signal 1 and power signal 1 from CPU 401 relayed and 
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supplied to inverter circuit 305 by power-supply-side 
CPU 501 installed on the IH power supply 500 side in this 
way, when the rotation speed of fixing roller 210 (fixing 
belt 230) detected from an output signal from rotation 
5 signal generation section 301 is at or below a 
predetermined value, oscillation of inverter circuit 305 
is stopped by discontinuing output of ON/OFF signal 2 
and power signal 2 even though CPU 401 is outputting ON/OFF 
signal 1 and power signal 1, enabling oscillation of 

10 inverter circuit 305 to be stopped dependably, and heat 
output to be suppressed dependably, even if CPU 401 fails. 
[0082] The kind of function described above is only 
effectuated when the detection system that detects the 
rotation speed and power-supply-side CPU 501 are 

15 operating normally. It is therefore desirable for 
self -diagnosis of these functions to be carried out before 
operation of induction heating apparatus 250 and so forth 
is performed. In this embodiment, the configuration 
provides for CPU 401 to perform self -diagnosis each time 

20 power is turned on and/or the system is restored from 
the sleep state, and/or at regular intervals during 
s t andby . 

[0083] FIG. 8 is a flowchart for self-diagnosis pe r formed 
by CPU 401. This s e 1 f -di agno s i s is performed when power 
25 is turned on and/or at regular intervals during standby. 
When self-diagnosis is started, CPU 401 issues a stop 
command to drive section 402, and stops driving of pressure 



{P30600 0005n41.DOC} 



34 

roller 240 (S200) . After driving of pressure roller 240 
is stopped and rotation of fixing roller 210 is stopped, 
a request is made to powe r- s upply- s ide CPU 501 for fixing 
belt 230 rotation status information, and the rotation 
5 speed of fixing roller 210 (fixing belt 230) is acquired 
from power-supply-side CPU 501 (S201). The rotation 
status information request and rotation speed response 
between CPU 401 and power-supply-side CPU 501 are 
implemented by serial communication - 

10 [0084 ] If CPU 401 detects from the rotation speed data 
that fixing belt 230 has stopped (S202: YES), CPU 401 
outputs ON/OFF signal 1 and power signal 1 for heat output 
to power-supply-side CPU 501 (S203) . Even though 
power-supply-side CPU 501 receives ON/OFF signal 1 and 

15 power signal 1, since the rotation speed of fixing roller 
210 is at or below a predetermined value, 
power-supply-side CPU 501 does not send ON/OFF signal 
2 or power signal 2 to inverter circuit 305. That is to 
say, inverter circuit 305 is controlled so as not to 

20 OS cil late . 

[0085] CPU 401 then acquires a detection signal (current 
value) from detection section 308 of IH power supply 500 
(3204) . Current value acquisition is performed by means 
of serial communication via power-supply-side CPU 501. 

25 CPU 401 compares the current value supplied to rectifier 
circuit 304 with a stipulated value (3205) . As fixing 
belt 230 is currently stopped, if power-supply-side CPU 
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501 is operating normally, inverter circuit 305 should 
be being controlled so as not to oscillate, and therefore 
the current value supplied to rectifier circuit 304 should 
be less than or equal to the stipulated value . Therefore, 
5 if the current value is less than or equal to the stipulated 
value (S205: YES), CPU 401 determines that 
power-supply-side CPU 501 is operating normally, and 
executes heating stop processing (3206) . To be specific, 
CPU 401 stops ON/OFF signal 1 and power signal 1 being 
10 output to power-supply-side CPU 501, and returns to the 
normal state . 

[0086] However, if the current value exceeds the 
stipulated value (S205: NO), it can be determined that 
power-supply-side CPU 501 is not operating normally. In 

15 this case, CPU 401 executes heating stop processing (S207) , 
and then executes error notification processing (S208) , 
For example, a message indicating that a failure has 
occurred may be displayed on an operation panel (not shown) . 
Then CPU 401 performs control so that no subsequent 

20 printing (heating) is performed (S209) . 

[ 0087 ] If CPU 401 determines in the processing in step 
S202 that stoppage of fixing belt 230 is not indicated 
(S202: NO), this means that power-supply-side CPU 501 
has detected rotation even though rotation of pressure 

25 roller 240 and so forth has stopped, indicating that a 
failure has occurred in power-supply-side CPU 501 or 
rotation signal generation section 301, In this case, 

{P30600 00051141.DOC} 



36 

also, CPU 401 gives an error notification (S208) and 
performs control so that no subsequent printing (heating) 
is performed (S209) . 

[0088] By having CPU 401 perform diagnosis of 

5 power-supply-side CPU 501 in this way, a failure of 
power-supply-side CPU 501 can be detected in advance, 
and IH power supply 500 can be operated with the certainty 
that power-supply-side CPU 501 is normal, enabling the 
reliability of fixing apparatus 200 to be further 
10 increased . 
[0089] 

(Embodiment 3) 

Next, a fixing apparatus according to Embodiment 
3 will be described. In Embodiment 3, a power suppression 

15 circuit is incorporated in the IH power supply, and a 
function is implemented by the CPU of the main apparatus 
that performs self -diagnosis to confirm that power input 
to a fixing apparatus that has a temperature maintaining 
mode in which fixing belt stoppage or rotation at or below 

20 a threshold value is set is suppressed to stipulated power 
or below. An image forming apparatus to which this fixing 
apparatus is appliedmay be the above-described apparatus 
shown in FIG.l and FIG. 2, or may be of another type. 
[0090] FIG. 9 is a functional blocJc diagram showing parts 

25 related to fixing apparatus 200, comprising an IH power 
supply 600 that controls the operation of induction 
heating apparatus 250 and a main apparatus 400 of an image 
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forming apparatus. Parts having the same function as 
parts in above-described Embodiment 1 are assigned the 
same codes as in Embodiment 1. 

[0091] IH power supply 600 basically has the same 
5 configuration as above-described IH power supply 300, 
except that oscillation stop circuit 307 is replaced by 
a power suppression circuit 601, but the control method 
is somewhat different, with CPU 401, when fixing apparatus 
200 is in temperature maintaining mode, sending a power 

10 signal that inputs predetermined power to power 
suppression circuit 601 when fixing belt 230 stops or 
is rotating at or below a threshold value each time power 
is turned on or at regular intervals during standby, and 
performing self -diagnosis to confirm that the input power 

15 has been suppressed to the stipulated power or below. 
Also, during fixing belt 230 rotation when fixing 
apparatus 200 is not in the temperature maintaining mode, 
power suppression circuit 601 outputs an operating 
voltage of a level based on a power signal from CPU 401 

20 to PWM circuit 332 in inverter circuit 305. Furthermore, 
when rotation of fixing belt 230 stops or is at or below 
a threshold value while fixing apparatus 200 is in the 
temperature maintaining mode, if the power signal from 
CPU 401 is at orbelowa stipulatedlevel, power suppression 

25 circuit 601 outputs an operating voltage of a level based 
on that power signal to PWM circuit 332 in inverter circuit 
305, and if the power signal is above the stipulated level, 
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power suppression circuit 601 outputs an operating 
voltage of the stipulated level to PWM circuit 332 in 
inverter circuit 305. Thus, when fixing roller 210 
(fixing belt 230) stops rotating, or its rotation speed 
5 is at or below a threshold value, while fixing apparatus 
200 is in temperature maintaining mode, power suppression 
circuit 601 acts to stop oscillation of inverter circuit 
305 independently of a directive from CPU 401. 
[0092] Since, when fixing apparatus 200 is in temperature 

10 maintaining mode, oscillation is controlled by having 
a power signal from CPU 4 01 supp re s sed by power suppre s s ion 
circuit 601 installed on the IH power supply 600 side 
and supplied to inverter circuit 305 in this way, when 
the rotation speed of fixing roller 210 (fixing belt 230) 

15 detected from an output signal from rotation signal 
generation section 301 is zero or is at or below a 
predetermined value , oscillation of inverter circuit 305 
is suppressed by suppressing the operating voltage output 
to a stipulated level even though CPU 401 is outputting 

20 a power signal of the stipulated level or above, enabling 
oscillation of inverter circuit 305 to be suppressed 
dependably, and heat output to be suppressed dependably, 
even if CPU 401 fails. 

[0093] The kind of function described above is only 
25 effectuated when the detection system that detects the 
rotation speed and power suppression circuit 601 are 
operating normally. It is therefore desirable for 
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self-diagnosis of these functions to be carried out before 
operation of induction heating apparatus 250 and so forth 
is performed. In this embodiment, the configuration 
provides for CPU 401 to perform self -diagnosis each time 
5 power is turned on, and/or at regular intervals during 
standby, when fixing apparatus 200 is in temperature 
maintaining mode _ 

[0094] FIG. 10 is a flowchart for self -diagnosis 
performed by CPU 401. This self -diagnosis is performed 

10 when power is turned on, and/or at regular intervals during 
standby, when fixing apparatus 200 is in temperature 
maintaining mode. When self -diagnosis is started, CPU 
401 issues a stop command to drive section 402, and stops 
driving of pressure roller 240 (S300) . After driving of 

15 pressure roller 240 is stopped and rotation of fixing 
roller 210 is stopped, a rotation detection signal output 
by rotation detection circuit 306 is captured, and it 
is determined whether or not fixing belt 230 (fixing roller 
210) has stopped (S301) . I f the rotation detection signal 

20 is low-level, this indicates that the rotation speed of 
fixing roller 210 is at or below a predetermined value, 
but is here treated as indicating that rotation of fixing 
belt 230 has stopped. If rotation of fixing belt 230 is 
determined to have stopped (S301: YES), CPU 401 gives 

25 a directive for heat output to inverter circuit 305 by 
sending an ON/OFF signal to PWM circuit 332, and sending 
a power signal that inputs predetermined power to power 

{P30600 00051141.DOC} 



40 

suppression circuit 601 (S302) . That is to say^ a heating 
directive is given when a condition for not heating fixing 
belt 230 has been met. 

[0095] CPU 401 captures a detection signal from detection 
5 section 308 (3303) , and determines whether or not a power 
value obtained by multiplying together the current value 
and voltage value indicated by the detection signal 
(current value x voltage value) is less than or equal 
to the stipulated value (S304 ) . If the power value is 

10 less than or equal to the stipulated value (S304: YES), 
this means that rotation detection circuit 306 and power 
suppression circuit 601 are operating normally. 
Therefore^ in this case, CPU 401 determines that the 
results of the self -diagnosis are normal, and stops 

15 transmission of the ON/OFF signal and power signal being 
output to PWM circuit 332 and power suppression circuit 
601 (S305) - 

[0096] On the other hand, if the power value is greater 
than the stipulated value (S304: NO), this means that 

20 power suppression circuit 601 is not operating normally 
and oscillation of inverter circuit 305 has not been 
suppressed. In this case, CPU 401 immediately stops 
heating by stopping transmission of the ON/OFF signal 
being output to PWM circuit 332 and the power signal being 

25 output to power suppression circuit 601 (S306), and 
executes error notification processing (3307) . For 
example, a message indicating that a failure has occurred 
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may be displayed on an operation panel (not shown) . Then 
CPU 401 performs control so that no subsequent printing 
(heating) is performed (S308). Alternatively, a warning 
voice message may be issued. 
5 [0097] If CPU 401 determines in the processing in step 
S301 that the rotation detection signal does not indicate 
that fixing belt 230 has stopped (S301: NO), this means 
that rotation detection circuit 306 has detected rotation 
even though rotation of pressure roller 240 and so forth 

10 has stopped, indicating that a failure has occurred in 
rotation detection circuit 306 or rotation signal 
generation section 301, In this case, also, CPU 401 gives 
an error notification (S307) and performs control so that 
no subsequent printing (heating) is performed (3308) . 

15 [0098] By having CPU 401 perform diagnosis of power 
suppression circuit 601 in this way when fixing apparatus 
200 is in temperature maintaining mode, a failure of power 
suppression circuit 601 can be detected in advance, and 
IH power supply 600 can be operated with the certainty 

20 that power suppression circuit 601 is normal, enabling 
the reliability of fixing apparatus 200 to be further 
increased . 

[0099] In this embodiment, a case has been described in 
which the power suppression circuit is provided on the 
25 IH power supply side, but the power suppression circuit 
may also be provided on the main apparatus side. Also, 
a power-supply-side processor may be provided on the IH 
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power supply side, separately from the main apparatus, 
and made to perform the same operations as the power 
suppression circuit . 

[0100] A first aspect of a fixing apparatus of the present 
5 invention has a configuration that includes : a rotating 
heating element that heat-fixes an unfixed image on a 
recording medium; a heating section that heats the 
rotating heating element; a power supply that supplies 
power to the heating section; and a self-diagnosis section 
10 that issues a directive for heating when a condition for 
not heating the rotating heating element has been met, 
and confirms that the rotating heating element is not 
heated . 

[0101] According to this configuration, when a condition 
15 for not heating the rotating heating element has been 
met, a directive for heating is issued, and it is confirmed 
that the rotating heating element is not heated, enabling 
the safety of the apparatus to be confirmed before the 
apparatus is operated. 
20 [0102] A second aspect of a fixing apparatus of the 
present invention has a configuration wherein, in the 
fixing apparatus described in the first aspect above, 
the power supply has: an inverter circuit that supplies 
a high-frequency alternating current to the heating 
25 section; and an oscillation stop circuit that stops 
oscillation of the inverter circuit when the rotating 
heating element stops or has a rotation speed less than 

{P30600 0005n41.DOC} 



43 

or equal to a threshold value. 

[0103] According to this configuration, the oscillation 
stop circuit can be installed in the power supply, not 
the main apparatus, making possible a design in which 
5 independence from the CPU of the main apparatus is 
increased compared with a case in which an oscillation 
stop function is provided on the main apparatus side. 
[0104] Athirdaspect of a fixing apparatus of the present 
invention has a configuration wherein, in the fixing 

10 apparatus described in the second aspect above, there 
are provided: a signal generation section that outputs 
a phase signal corresponding to the rotation speed of 
the rotating heating element; and a rotation detection 
section that is provided independently of the processor, 

15 and detects from the phase signal that the rotating heating 
element has stopped rotating or has a rotation speed less 
than or equal to a threshold value. 

[0105] According to this configuration, since the 
rotation detection section is provided independently of 
20 the processor, it is possible to determine whether or 
not a condition for stopping heating has been met without 
being affected by the reliability of the processor, 
enabling reliability to be improved. 

[0106] A fourth aspect of a fixing apparatus of the 
25 present invention has a configuration wherein, in the 
fixing apparatus described in the first aspect above, 
the power supply has: an inverter circuit that supplies 

{P30600 000S1141.DOC} 



44 

a high-frequency alternating current to the heating 
section; and a powe r - s upply- s ide processor that controls 
oscillation of the inverter circuit in accordance with 
a control signal supplied from a processor, and when the 
5 rotating heating element stops or has a rotation speed 
less than or equal to a threshold value, stops oscillation 
of the inverter circuit without regard to the control 
signal , 

[0107] According to this configuration, since a 

10 power- supply- s ide processor equivalent to an oscillation 
stop circuit is installed in the power supply, not the 
main apparatus , a design is possible in which independence 
from the CPU of the main apparatus is increased compared 
with a case in which an oscillation stop function is 

15 provided on the main apparatus side, 

[0108] A fifth aspect of a fixing apparatus of the present 
invention has a configuration wherein, in the fixing 
apparatus described in the fourth aspect above, a signal 
generation section is provided that outputs a phase signal 

20 corresponding to the rotation speed of the rotating 
heating element; and the powe r- s upply- s ide processor 
detects from the phase signal that the rotating heating 
element has stopped rotating or has a rotation speed less 
than or equal to a threshold value. 

25 [0109] According to this configuration, s ince a rotation 
detection function is provided independently of the 
processor, it is possible to determine whether or not 
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a condition for stopping heating has been met without 
being affected by the reliability of the processor, 
enabling reliability to be improved. 

[0110] A sixth aspect of a fixing apparatus of the present 
5 invention has a configuration wherein, in the fixing 
apparatus described in the first aspect above, the 
self -diagnosis section executes self -diagnosis each time 
power is turned on and/or the system is restored from 
the sleep state, and/or at regular intervals during 
10 standby. 

[0111] According to this configuration, self -diagnosis 
can be performed when the load on the CPU on the main 
apparatus side is light, enabling self -diagnosis to be 
performed without imposing a heavy load on the CPU. 

15 [0112] A seventh aspect of a fixing apparatus of the 
present invention has a configuration wherein, in the 
fixing apparatus described in the first aspect above, 
the power supply has: an inverter circuit that supplies 
a high-frequency alternating current to the heating 

20 section; and a power suppression circuit that controls 
oscillation of the inverter circuit in accordance with 
a power control signal supplied from a processor, and 
when the rotating heating element stops or has a rotation 
speed less than or equal to a threshold value, suppresses 

25 oscillation of the inverter circuit without regard to 
the power control signal. 

[0113] According to this configuration, since the power 
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suppression circuit is provided independently of the 
processor, it is possible to determine whether or not 
a condition for suppressing heating has been met without 
being affected by the reliability of the processor, 
5 enabling reliability to be improved. 

[0114] An eighth aspect of the present invention is an 
image forming apparatus that includes : an image forming 
section that forms an unfixed image on a recording medium; 
and a fixing apparatus that heat-fixes by means of a 
10 rotating heating element an unfixed image formed on the 
recording medium by the image forming section; wherein 
the fixing apparatus described in the first aspect above 
is used as the fixing apparatus. 

[0115] The present application is based on Japanese 
15 Patent Application No. 2004-059754 filed on March 3, 2004, 
entire content of which is expressly incorporated herein 
by reference . 

Industrial Appl icabil i ty 

20 [0116] The present invention performs self -diagnosis to 
confirm the normal operation of a mechanism that 
suppresses heating in the event of a condition for stopping 
heating in a fixing apparatus that can be applied to an 
image forming apparatus such as an electrophotographic 

25 copier, printer, or facsimile apparatus, and makes it 
possible to prevent an excessive rise in temperature of 
a rotating heating member dependably without the 
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intermediation of a control circuit. 



{P30600 00051141.DOC} 



